Local oxygen tension and its relationship to unit activity during penicillin interictal discharges in the bullfrog hippocampus.
Simultaneous measurements of extracellular unit activity and pO2 were made with single polarographic microelectrodes in penicillin foci of the bullfrog hippocampus. Individual penicillin-induced ECoG interictal discharges were often associated with both a burst of extracellular unit activity and a simultaneous transient decrease in pO2. The bursts of unit activity lasted up to 1500 msec and were followed by longer periods of inhibition. Transient decreases in pO2 began within 150 msec of the onsets of the bursts but outlasted the bursts by many seconds. The durations of the pO2 transients ranged from 10 to 90 sec, depending upon the frequency of interictal discharges. When the frequency of interictal discharges increased, the pO2 transients summated such that pO2 approached 0 mm Hg. The magnitude of the pO2 decrease was related to both the baseline pO2 and the intensity of the associated burst of action potentials. The transient decrease in pO2 most likely represents increased local tissue O2 consumption. These measurements provide, for the first time, a means of assessing the relationship between local neuronal activity and local oxygen utilization in seizures.